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(54) HYBRIC DNA/RNA OLIGONUCLEOTIDE AND ANTIVIRAL AGENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the subject new nucleic 
acid having plural hairpin loop portions, with the intramolecular 
base sequence composed by an anti-sense DNA complementary to 
the target RNA and a sense RNA, having nuclease resistance, thus 
useful as, e.g. an antiviral agent. 

SOLUTION: This new hybrid DNA/RNA oligonucleotide has a 
base sequence of the formula (A is an adenosine residue; T is a 

thymidine residue; G is la ,guanosine residue; C is a cytidine (XGGAGATGCCIAAGGCGC 
residue; (a), (u), (g) and (c) are each corresponding ribonucleotide, ^ C 
the linkage between nucleotides is phosphodiester linkage; (p) is a (XfccvcuaGgp-S' 3 1 -gwuccgCC 
phosphate group), etc., having at least two hairpin loop portions, 
with the intramolecular base sequence composed by an anti-sense 
DNA complementary to the target RNA and a sense RNA, and 
having resistance to the decomposing action by various kinds of 
nuclease in vivo, therefore being useful as e.g. an antiviral agent 
against virus such as HIV. 
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(54) [^WcD=S^] /W s> HDNA/RNAt'J l^^HBkWR^-f 

(57) imm 

f - F&tm* yv^^h f ^-irmr-sK^ a mm 

LTfcD. SfWRNAfclffifflfflPSrryf-feyXDNAi; 
-byXRNAtCiD iH^r*li§Sie?W*I i flT ^ £^ 

>y KDNA/RNA^yd^?l/^-f 
^CO^l^tf-Hi^M^ RNase H lz£ *) SE« 

yf-b yXD NAffi&tmffi t t£h R N A t ZMMZm 

fig ltsotr n a . 

[ SMI ] i^tV^^W H(i e*3c3E 

(-=fc& #BWffl£*f LTWtt£W LT v * 5 . 
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mmmcrMM] 

l/CtSO, gWRNAtffiSfiferyf-feyXDNA 
fc . •teXXRNAfcfciy ft?PVS&Effliffl& tiX \ •> 
4 vW/y -y FDNA/RNA^-U 

[11*112] ^Th°y;F-:rgfcfr£2oWLTfcy, 

y^^-^.y fst** i t zmmb-tz . it *ii 1 1 

Et^A^f 7' U >y KDN A/RNA^ U if* y* 

i fc £:f#$ifc^4 , ft 2 trf H*0V>» 4 7U v F D N 
A/R N AjJ" 'J 3" if y* l^jj-f - F «, 

cD-feyXRNAfflU^v^Sr— ttBf^rl/C^ftifcfcft 
M*3f4tlBttWWyU v FDNA/RN 
A^y^'J^F^F. 

[lf*il6 ] /I— 7°§PyH^&< fc fc 1 ^>*x*n 
f-;J-x-MS^**UTV^ii:Sitfai:-r«, lt*H 
1 - 5 ^fflftj^— OfcfBKc'VW 7'U >y FDNA/RN 

[|f*H7 ] /F-Tgfrfr^<T*.X*n^*x- F 

^taffcw w y y -y f d na/rna^ y 3-5? y* f-:=h- 

K. 

[|f*lM8] ^7FX«RNAfie^tMLTfflfflOT 
T*> 4 T y-f-k y X D N A £ * L X V ^4 <T Sr ftB 4: "T 
4 . ft 1 - 7 cnmtit)—-AzMm<7V\4 7V -y F D 
NA/RNA^-y zfJ7V*^Y« 

[ff*>H9] >/• -f A-X# S H IV (Human Immunodef ici 
ency Virus) Tfoh £ b *mWib~?h , ft *H 8 tlB® 
«A^( 7''J <y FDNA/RN A^y =f* ? U-^f-F * 

[fi*If 1 0] RD5 <IE?iJ## 1) : 

[flll ] 

CCGGAGATGCCTAAGGCCC 
C C 
CCccucuacgp-5' 3'-gauuccgCC 

(sW. A(iT-f/^>-S*. TOf ;y>SS, Gti 

a. u. g&V'c(4, ^ix-ftu y^^L-^F-CS) 
>/ 5 y* KIH<0i&£li*J** yxxf/^t* 

tie«<?)* y 3/ ? f*-?- f . 

1 ] RD5C (ffiJU*^- 2) : 

[fc2 J 



CCGGAGATGCCTAAGGCCC 
C c 
CCccuc ua eg ga uu cc g C C 

(3$tK Aa7f7yySi 1 T(i^S/y«S. GJ4 
D , 3? 9 Wf- FTB^S^-ii^x^/xx^/HS^-T-^ 

4 , it 1 - 9 s>w*u&»-ofciaa<!0* y 3/ ? f* 

HW&Hl 2] RD5S (ffi3*J#^ 2 Cffll) : 
[ft 3] 

CsCsGGAGATGCCTAAGGCCsCs 
Cs _ Cs 

CsCsccucuacgp-5' 3'-gauuccgCsCs 

a. g&tfcti, ^iim. y^'ir^F^FT-fe 
•9, sJi^x^o^x-Ffe^-CfeD. fl!iC9.X y* F* 
* FT^SS-S-ii*** y'xxfi^TJ) 0 , p MJflfe 

^sw-f 4) tTwSfLitae^it^rL-rv^it 
§#^fc -r 4 , it*ii 1 - 9 ptiBa^jj- y 

=Oc 

Cif^a 1 3 ] it*ii 1 - 1 2<DWKfr-^i,zimcr>j\ 

A 7 y v F D N A/R N A* U =fj? 9 1^^^ F £ 

ftbLX^LX^&Z\b*W!!kb~th, ffi^^;Fx 

[^Bfl^i¥ffl^M0J] 
[0001] 

iwncom-t&imftm] ^wmz. >\4 /y -y fdn 

A/RNA^'J 3'/ y* F^"f- FA^'IM U 3'/ ^ F^f" 
[0002] 

ILL. **lca4L<4v^t&P«liit«*S J friar< L 

Sfeitfe^ Wflttr mxfo 4 *\ HIRfc|g8f^)*fcfc V^T 
ffim^5*^tJ±, Ty^yxft=?0>8fr-im. F5 

-y /x 'J A 'J -yXfA^fW . F 7 -y 79— dr -y -r 
SHU, ©SttttcT* 4 i fc ^fefft jftfe-T £ fc 
^ttcD,«^ry^-feyx^(i^$tLTv^^ ["Bio 

chemistry", Vol. 16, page 1988 (1977) /Vf-fey 
Xgfj 25.1/ "Proc, Natl. Acad. Sci. USA,", Vol. 8 
4, page 7706 (1987) rx-f XV 4 /FXffi^ j 
[0003] 
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mmbx'fo o , mmm<nm% zmmLxmtetz&m* 

^"f"-!) t . MiK^IM? ("ReverseTranscriptase'\ VXT 
Trev ?>-^?®j WiSKilJRNAK 
DNA^UcSftS. ^tt*BE^£*aff (AIDS) £ 
^IISi'fH I V (Humanlmmunodef iciency Virus) & 

[0 0 04] V bn 1 ) 4 )VX<D\WMb LT\ HIV? 
>f 71M 7)V£m 1 fcjjrt. H I vraia^ ^ 
MBit***-* i: )VX R N Aj&*3W6¥B*fc ± >9 - 
sWRDNAtaR^Sfl, l*IDNA|;5:-)t»D 

aia«f>fcya±<^aM&flcDNAkftt:aGHSiii. <h^d 

t % RNA^^fe^'ftfcwf'U H I Vcr>?V 4 
mRNA^^^^^^M^^S^X^X-r^TT. TV 

[0 0 0 5] U^L*:**^ ^-yvhJt&PtOWffijS 

rtt#*f-4««<0SiBliWB»* [*?W— fe* (Nucl 
ease)] fcj: 9«*te8*5*lXL*V\ ^-^M 

^f-fe yxt D a" ? F «£f MSftT w& 

m^mm^-f , mmmmmizm-^m^mm-th 

Zbifi&Wb%:&<, 

[0006] *$tW%m±$LfcftX'%mzlp£EL. Lfr 

hmm^mm^izntr^m^mtmrL^ 
0. MWRNAtcffiffle^ryf-feyxDNAk. -fey 

A^7')J «y FDNA/RNA^y^^WKC 
«t _LtS<7)iilS£jH$i& i t Sit £ Ji^JfJ 

^0 

[0007] 

< b l>^Tt°>ji—y°MfiZ 2^Lxt5<o. ««rn 



ACfflflW^Tyf-k^DNAJ:, -feyXRNAk 
y KDNA/RNA^iJ^?V^f K^jgffit^ i>«0 

"C*4. 56fc, -y h'DNA/RNA 

* v 3* 9 Ym^mmt bLx^Lx^hz 

b ItW&bi-h . fit? A iVXWtW&th 
[0008] ^ffitiz H.A^7iJyKDNA/RNA 

[00 09 ] RD5 1) : 

[^4] 

CCGGAGATGCCTAAGGCCC 
C c 
CCccucuacgp-5' 3'-gauuccgCC 

RD5C {mm^ 2) : 
[-ft 5] 

CCGGAGATGCCTAAGGCCC 
C C 
C C cc uc ua eg ga uu cc g C C 

RD5S (ffl?ij## 3) : 
[ft 6] 

CsCsGGAGATGCCTAAGGCCsCs 
Cs „ „ Cs 

CsCsccucuacgp-5' 3"-gauuccgCsCs 

[0010] » % ±E*33j-y=f5^p'^i s Jaji»fc4>. 

vt^x*m\i±*mmmt,z$Lfamz 
m^ztiMt-smzmi-zixh i>cox*i$^\ 

[0011] ^mz y U 7FDN A/RNA 

v> a a 0 -i t ^'T-# 4 . bd*>. mtmw ^ y" 

V -y H D N A/R N A^" 'J d'? ? V-^-f FlilWR N A 
C^LTfflWW^iSSlS^^^ar^f-fe^XDNA 
fUSf:. -feyXRNAfRWt*^TV^4. 
HDNA/RNAsf >J 3* J? ^ p3j-f- KtiBUttrttflPSS 
■££ t . Mx.{f . »±Wl*ITVN>f 7*'J -y F D N A/R 
NAt D rJ"_K ^ HcORN A|HS*fJM»$fL, 7V 

f~by^DNA<R«*»ltMl^ ffi^ilOBWR* 1 ^^^^ 
Xfi0^yARNA*sScaj§<l^:*^t. f^y-VARN 

Atryf^yxDNAii^L, Wfiafirt^S* 

N A [Z M *} ji £ tlfz *7 4 )VX D N A#> /^iE^ § Ktz m R 
fOmRNAtIMLit7yf^yXDNAI^ 
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m^zh^ i ti<xcvmLZffi±-?& <r t a^cs ft . 

[0 0 1 2] MWi;&ftRNAj4. RNAjfifc^, 
t±mRNA(0f*|, ^HJCOTVf-feyXDNAffi^fcte 
^§*TRNA(7)il, mRNA^Ofc^^/Xtim 
RNA^A,^y^°^«/v^iI|R, ItliRNAA^DN 

t^f&S^&vU^-^ft^fc&ftRNAT* 

[0013] fHftRNAi; LTJ4. RNA>>^1X, #J 

HIV, HTLV- l^«RNAiMr?C9gS 

t~ft.I fcj^'TS, XDNAfgfi^OmRNA^RN 
A ^ ^ /UXCOTn i? A )VX D N A^fc^StfXft m R N 
A^EWXfcMK&ffifll, rev ?W*?«£=i- 
Fif-ft rev «WXli*<oaM«WI*#H t Sit*«^* 
ft. 

[0014] ^BJfcift^N-f yj 7 HDNA/RNA 
Tj-'J^^l^f-ra, T**isV#9 9U*1~F. U 

Z t . iSSSHiEffcHJgS ft ft t (OTtifcV 

2 oco^.r t°>-;i~r«3t* fM-Tft >r t &~ct> . mm 
tm&sm*mb&&'\-&&ffl^ —mmz3 s- 1 e 

[0015] ^rey/p-raeni. »r-*««/i— 

JSJ44 - 8iMS. XfAWIi 15-30 Jg£T& ft . 

ryf* yx««i(smiEw^r twu-nt jet mmc 
a-aw^r t y )v-?m t tz it-m t —at t 
[0016] ry-f-fey^fRJStabw-ft^iaafcttWfc: 

EBS&Sftft fc«Tli*< . — mz 15-4 6&*T£> 

ft, *ilfcJ:I.M7 f| J7 FDNA/RNAt'J^ 
ft PJ5 9 , 1 4 ^a^ixtLh^' 1 4 fcli 

[00 17] ^HjltiSA-f^JvFDNA/RNA 

&MW^Xf)Vcr>nX"J?%:< t h lW?A&±l,z*x*'a 
f hft^S *At4 i t & 4 . *x*nf^ 



jff*U^ 7>ftyxDNAf«t^Atl.^ R 

Nase H fc*tt*«^tt**fiT-f ft^Tlff 4 L < =5rV\ 
[ 0 0 1 8 ] m. *x*nf^x- M&^fcSHJCvf 7" 
V -y K D N A/RN A* y ijt ^ W KtfAtSf 

xAffllScO^^ioT RNase H Wfftgatttt 
ftLtU RNase H fci 9$WWS*Ui\i*8HfcM 7"'J -y F 
DNA/RNAt'Jd'jf^ktf WW?il^ <I t & 

[0019] ^tmzih^-f^) -y KDNA/RNA 

* 'J =f j* ? Vtt K(J*^*nf-3Tx- FiS-&£ WAT 
iSMSfclifeVvai, M^*X*^XX^i£i£(4* 

(J*^*n7S^ NSf{:il.DNA/RNA|B^ 

-b^ttSA^f 7 HDNA/RNA^iJ 1 ? 

ft iM3l!IT*/8ait/ tr u ^>/f - h 5 b b' n y 5 ye> 
ftbOt. 15%N, N, N' , N' -fb7Xf/lf 

[00 20] St, ^tiXMyj >y FDNA/ 
RNA^"'J^71/*f Ml 7m>XDNAlS{ 
ttyXDNAlSAW^W 7 U -y KiSX^^ffM 
tSOT, ^frrttdffitf-ft^ 9 VT-^Zkh^mz 
MLXh&tm^LX^^. 

[00 2 1 ] A^f/'J 7b"DNA/RNA*iJ^?l/ 

TTrnj fc^-Tft) *fflV^ifc**T*&. -JSC ^'J 
=f3t^u>j--f-H**^*nf-3j-x-hMtrf Si: Tm « 
liTj^O. ^KW^Stti±«^ft„ L^L^'t, 
^BHtc^^ys^^'U . y FDNA/RNA*ij3"^?I/ 

HWW 7"U >y KSTft 0 . 4WrT33eLfc**»£ 
ffM^ft <! 1 3&*T* ft <0T, IS^ft^f ^ 'J X9 9 \y 
yf-f- KO^ODNA/DNA^ »J ^ l^jf f- F t 

•rft*^t. Tmit{±±#L, aaEtti&s&ftr* . x, 

* x * n f- 4" x - b |g 4 T y f-fe > x ffl^ fcf i# A $ 
[00 22]fa-^T. **rtfc(dJR^<03r^UT— b* 31 

»rs. «itr, 3' ^a^^w-rft 3'-x^y^ 

9VT— fe\ 5' ^r[Bia^^fl*-rft 5'-x4rViT^^T 
— ^Sa^Wttfr-tftxy-F^^PT— fe\ ICD 
NAX{4RNA«~fiM2:IS^LTDNAXi4RNA£7) 
^^^fif-TftP* (M^tf RNase H) ^t4. f*3* 
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Jy°V -/ FDNA/RNA^yij?^WF(i 3'-X 
yp)t^l/7-fe' (SI *?WT~ tf) tf>#l¥iSttfc*f 

LTffiiatt**LTv^4. it, mmmm^comm^zm 

^&*lkm<,zi>m«<7)}t7l/T--ei> i &ift.X^2>t>\ 
^ftffltzkhs^ 7 U >y F D N A/RN Art U rf 5? ? U 
F (£4*14^.5? ? PT--tf£*f LT & S8BEtt£3r 

/RN A* y 3" 3? ? PaJ-f - F Al^& i: 

[0023]^, ryf-tyxatfc^tis^ffl 

HWfc*4mRNAfc«f-&LTJ»iRSii*iHUBl'J<0 
D N A/RNA~SSB«|*rt\ RN A£#MW£TOrf~ 
■S.U^3?^I^T— fef (RNase H) COit^^S „ 

[0024] WT'U'/HDNA/RNA 
*U ^5 F'(4, mRNAfc^fS^J^gcStt 

mzti&ik&fo. mmzm^ti6hcr>Ti±^i\ t iz 

[0025] 

H»J 1 : * U 3' 5? ? Vtt F^Jjfc 
*S6*0fCtt. H I VCO rev ^W^f*3- Kf4 
mRNAC^llI^y7hRNAt s lii 

* ij =f K (2 >X 3T U 

3*7 ? - Ft. 5 H»OM 7" U -y F D N A/RN 

[0026] 

sense-RNA (45mer HIV-1 rev RNA. ffi^J#-^ 4) : 

5'-uguuucacaacaaaagccuuaggcaucuccuau- 
ggcaggaagaag-3' 

sense-ODN OB?'J#-^ 5) : 

S^GCCTTAGGCATCTCC-S' 

anti-ODN (Bil#|#-^ 6) : 

5'-GGAGATGCCTAAGGC-3' 

anti-ODNS (1E5U#^ 6 tfflS) : 

mu o] 

5'-GsGsAsGsAsTsGsCsCsTsAsAsGsGsCs-3' 

RD5 (ffi^OS-f - 1) : 
Utl 1 ] 



CCGGAGATGCCTAAGGCCC 
C C 
CCccucuacgp-5' 3'-gauuccgCC 

RD5C Qgffltt 2) : 

CCGGAGATGCCTAAGGCCC 
C C 
CCccuc ua eg ga uu cc g C C 

RD5S (ia?lj#^- 3) : 
[flU 3] 

CsCsGGAGATGCCTAAGGCCsCs 
Cs Cs 
CsCsccucuacgp-5' 3'-gauuccgCsCs 

DRL5 7) : 

[ftl4] 

C C gc cu ua gg ca uc uc c C C-3' 

C 

CCCGGAATCCGTAGAGGCCCp-5' 

DRL5S {WffltW 7 fcfflS) : 
[flU 5] 

Cs Cs gc cu ua gg ca uc uc c Cs C-3' 
Cs 

CsCsCGGAATCCGTAGAGGCsCsCsp-5' 

[00 27] ±IE^RNA^-yd'jr^^jr^F\ DNA 
^ijd>;^l/tf A^iJ <y FDNA/RNA^->J 
a/ ? WitmittX^UT 5 :M F ft £ «t "3 ^ 
ODNA/RNA&1M1 (ABI &K) fcffliv^jfc 
U£. TftXtfm^fX— FfflO^y O^^L^f-F (an 
ti ODNS, RD5S DRL5S) (islS^y 3? ? U^H" F 

^i«fc:fflv^*i.iiWbWT*i*/««/e y v>/x 

F5h Fu^^cOifcb^C. 1 5% N,N,N' ,N'-^F 
5xf;|/f^7AyX/1^7 -f F/T-fe F- F y;VSrfflV^ 
T^-fiic U£ . rs-i y >J - y F D N A/RNAt 'J 3'/ ? U 
^"•f- F^BStt^Wi Chemical phosphorylation reagent 
(Glen Research %&) *fflVV£, 5' SSBMbS* 
tl^~f l J -y FDNA/RNA^ l Ja f ?y'l/^f F^* 
X*n7S^M FST'^LitaC, T4 DNA y#— fcf 

:* ij 3'3? ? U^r-f- FfiJiO*? 'J 5 F«aatS (PAG 
E)CfcD4HiU ^F*^fttUL. x^y-;Wfc|ft4«: 
fi^f-T 4 i i: fc J: "3 f*S . 
[0 0 28] ^jifefflj 2 : jj- 'J J J jt 9 F CO Tm (1$ 

*HM^JT-«i:. * y 3->? ^ F^iS*«^ffM§-fr 
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tz „ mmcomm i -c« l fc zti^ixco* y x * ? v 

^K0.150.D. 2602: lOmM Na 2 HP0 4 -NaH 2 P0 4 ( P H 7. 
0). lOmM NaCl WSMzk 90°C T 10 ftffl 

S»«§te. £OEM£ UV -fe;H^L#^ 1 * 

rat rc -3o±#3-fr&#&, uv sjjjgn (ftitsf^Eff 



M« UV-2200A) 260nra (:ifc{t4Mg£ iiSL 

aju znz Tm mt L?Z. WJg. PC) k^ttS (%) 
t«M«£El2-El7^t\ X. El2-|l7<7)lS7tS 
ftMiOfftliL^ Tm ffi£T!E<^l^t\ 

[0029] 

[|§1] 



Sequence 


Tm CC) 


sense-ODN + anti-ODN 


40 


sense-ODN + anti-ODNS 


33 


sense-RNA + anti-ODN 


41 


sense-RNA + anti-ODNS 


28 


RD5 


55 


RD5C 


81 


RD5S 


55 


DRL5 


65 


DRL5S 


65 



[0030] sense-ODN + anti-ODN sense-RNA + an 
ti-ODN tHM-ftM-friZ. sense-ODN + anti-ODNS b 
sense-RNA + anti-ODNS it Tm tfTfi iy ) > -^IM'J^ 

mmmmfimTLtz, rdss x-it rds tmmiz Tm «± 

M&S&tijm&*i&TZit& Z t < , 

fc. X. RD5C COTm li RD5 J: 9 it < & 9 , SKJWW-* 

fc38&fb& t fc § fih Z b tfWH Ltz . 

[003 1 ] glfcgi 3 : ^t'^^X^XxXT^— -fci'Sr 

fflv^sj- y x 9 v** Ycommm 

Xf7-fe' (liTF r SVPDj fcfflwc, S9V 

fc. svpd a, m^<7)^mm<o^v^f^9u^i-vx'$> 
tiiz\ ztittm*?MzttM-t&, mmmmiTMWL 

fz^tl^tlttV -dSW^Y 0.1 O.D. 260 £ 10m 
M Tris-HCl (pH 8.5). lOmM MgCl 2 Rlf lOOmM NaCl ^ 

^mmttzmm-m o.7mi tjgjsu svpd K-yy^f 

—~?yj\4 M±M) OAug ZtUZ-X. 37°C Tf*?SL%- 
#6, UV }BJJg£g (fe^M^FJfMtO UV-2200A) tz£ 
* 260nm T'tfD©3£g£l BSHBBeLfc. feS(±l38t; 

[0032] M^M?)* U 3' "j* ? anti- 

odn tigiififtfcfrjgSft, 10 ftmzte^fttfftMZ 

tlXLt~?tz, Ztll/ZMLX RD5. RD5C. RD5S„ DRL5 
X'J >y KDNA/RNA^!ia'i(?l-^f K(i7>f-1: 



-x3f y 5 ? UT— «?Stt£iK$-* ? W-T— tfT* S sv 
PD fc»LT3ftV>4HManLtt£iiH-£ fc 3&^H6**fc fco 

[00 33] ggjfcffN : SI ^ ? l^T— tf fcfflVVfc* 'J 
Xjz ? f - KaMttlftR 

*iiJWm , * y =f * ^ ^^-^ K £ 5 >^X, tHjJBrf 

isttMSjSrftoTt^ si s9vr-^\t. wmn&mm 
4 . wiesi»J i T-igsL^^3fxm«?r y ^ ^ w^- 

•f - F 0.1 O.D. 260 i 30mM CH 3 C00Na (pH 4.6), 280mM 
NaCl Rlf ImM ZnS0 4 frbfflMl,fdlffl%%l 0.7ml {ZM 
ML. SI 5f^U-T— tf (TakaratfcM) 27.5 units £Jn 
37°C T«iiL*3^if>, UV WglS (feitS^BlfM 
©£7) UV-2200A) t J; 260nm T'c^cR^S^ 1 B# 

SSOS L tz . MStiia 9 (cs^S *l 451 0 Tft -5 fc . 
[0034] M^mcOJt y ^5 ^ - K-C** anti- 
ODN immmzftMzti, 10 ^tJi^atihWMss 

tlXL&itl. ZtllZttLX RD5. RD5C. RD5S. DRL5 
&VDRL5S l±%ib<ftM£tl%:fr'otl« Mz, RD5C 

*f-h'-r-&4 anti-ODNS ± "5 *>4WW**l*s&»ofc. ^ 
>f X y 7FDN A/R NA^'J dX ^ P^^- KtiTVf- 
-fe^Xgp^-fc^X^o^x- hife-^£#X t^r< T t 
xyHjf^U-T— fe'ffittSr^-T SI ?9VT—*£\znL 

x%s^M%m&^tz t wmMz^tz . 

[00 3 5 ] ggjfeffl 5 : ^jfiLifSrffl^Jtrt 'J XK ^ U 
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#IS»0!rCti. 1 0% FBSMEM SififcWf S^U =Of? 

KOBttKIkfcfPSro fc . frlE^SglfiM 1 "CUSS 
L-fcZtL-t'tvnj-VzfZfUXi-V 0.2 0.D.260 £ 10 
% FBS MEM iSM lOOjul fcgS&Dt. 37°C t'^fi 
£>. 3. 6. 12Stf 24 «SlfflRiB;&-£fc. ^ix-?fL«KJ£ 
M 20^1 t^Tk 20//1 M/y ?nn*M 
(1 : 1) 20xtl £S5jDLTMJ¥U 15000 r P m T" 10 # 

iSBfc&HBiu **£ttffiUfc. 20^1 

£»C,ocAiKl— hf£. 7M JS*?§?$ 10a* i taws 
-tf. 10% PAGE. 7M TBE "CWRLtl. t££tt@ 1 

0 tC^S }I 0 -5 £ . 'J 3*3* ? I" 

anti-ODM ** 24 BSHfftfctt^teiWKSflJfc 
C9fc*f l/C, RD5. RD5C. RD5S. DRL5 RW DRL5S J± 24 

[0036] mtm 6 : ^'J^^l/^fKCil. RNa 
se H TOIWRNAW^ 

*SStliWC(i, U ••/ HDN A/R NA^ >J =f * ? 

V^i-Ycr) RNase HfcJ; S^fifi; . J: ->TS 

RNase H K J: SIWRN A0>4WWfc*jSMBL 

. ttrian»j i xmm l fc zti&itn * i» =or ? 

f-H 0.33nraol tSWRNA 0.33nmol£ 20mM Tris-HC 

1 Sf»ffi (pH 7.6). lOmM MgCl 2 . 100m KC1. lmM DTT 

RNase H 7.5 units. RNasin 12.7 units X 37 
°C 1. 2 Xii 4 B^faj]xJJj$-ti\ 10%m&t^:hi.di l z 
EtOH fcjR&HU -20°C X 30 4HBU2Lh?«fll,fcflL 15 
OOOrpm X 15 4HBB&&B!«-r6£ fctcJ OftSS^ff 
fc. »S>*lfcftl6* 9M®S*£$t 5jul fcjftlf U 10% 
PAGE. TBE. 50°C ^frTT'^WL^. fit. ^U^'i? 
KfciRJ6«rfc 90'C 

[00 37] 5kmm<7)X U 3*5 ? FT"$>& anti- 

ODN tiftWRNAS: 4 Bsra»fcBB^£fc#»Lfc. 
*x*nftx- T-*fr£-£#AL*: anti-ODNS <7>*§^r 
tc<i4 B*|BfttT i> iWRN A j&*-9fiMM*S tir t«» 
L . — *ftt y zt 7 7 h*^*x * f-sj-x- h 
^£^At"& 9. RNase H tCi; SiOTRN AO 

^MWIIiffiTUfc. RD5 b RD5C COW&MZ RNase H 

i •& HWR N A O^fSttanti -0DN t Jt<T ill 
IWRNA^iDt. ^»'S^lEfa(i:. -SB, §#: 
^y^RNAlW RNase H lZ X KlftMZtVZ:^ 
b. f^l^ryf-fe^ffllfclWRNAt^Zli 
OJFM, fae^RNA^ft?^T^^V^^T-$>-l.o RD5 
S. DRL5 fttX DRL5S Otf-^tCii RNase H t J: &g&*jR 
NAco#J!*mfcfrfc9fiTLfca^ .1*1(4. Sflso-fe^ 



XRNAIW RNase H fci OflflfSflJiV^ i: fcljB 

>y KDNA/RNA^ U 3"'^ ? K{^Tb°>-;l~ 
y°mm.^b -?X^Xi>, RNase H tiotiWRNA?- 

S Stt * * L T v > 4 i fc s6«¥!|BH Ltz . 
[0038] 

[5& H J!^*] *^A-f^iJ KDNA/RNA* 

fig I . ^*rt«^SHl^ ^ U7- VcottMlztt LTfiKtt 
^^■L-CfcD, iflsrt, »K«WaMi^) RNase H 
oTgew-tyXRNAf^'MSfl, ItM^nJtT 
>-f-fe yXDN AfflisgMIWi: =3: 5RNAt -fiMS:® 
SLSWRNAHW, IW^^JvFD 
N A/R N A^V ^ 1^-^ h' (igfftR N Aiftffi-t 
6ZbfrCi. A^!) ■/ H'DNA/RNA^iJ^?!/ 

[ie?'jis] 

E5d#f- : 1 
ffiMO*§ : 40 

se?(joM : mm 
: 

h^o>>- : mmvt 

TV^VX. : Yes 

gcaucuccCC CCCGGAGATG CCTAAGGCCC CCCgccuuag 

mm^- : 2 

IS^'J^SS : 40 

ffi^j^M : mm 
m<m : 

Ty^-tyx : Yes 
EM 

gcaucuccCC CCCGGAGATG CCTAAGGCCC CCCgccuuag 

mm^- : 3 

ia?J<7)*$ : 40 

wn<m ■■ mm 

Tyj-tyX : Yes 

gcaucuccCC CCCGGAGATG CCTAAGGCCC CCCgccuuag 
E5d#^ : 4 
E?(^*S : 45 

m\com : ^Sg 

^'^^ : 

h^ny- : UFK 
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Ty^yx : No 

mm 

uguuucacaa caaaagccuu aggcaucucc uauggcagga agaag 

: 5 

IB^JCO*? : 15 

mcom : -** 

ryf-tvx : no 
KM 

GCCTTAGGCA TCTCC 
IS^IJCOS^ : 15 
: -#* 

TV-f-feVX : Yes 

GGAGATGCCT AAGGC 

ia?iJ<7)A£ : 40 
la^JOM : 
ggCQgfc : 

rvf-feVX : Yes 

[SI ] 




mm 

CCCGGAGATG CCTAAGGCCC CCCgccuuag gcaucuccCC 
[Hi] HIV <K?4 7^ 7)V*^tWRmX'fo%><, 

[El 2] sense-ODN + anti-ODN, sense-ODN + anti-ODN 
S, sense-RNA + anti-ODN S.V'sense-RNA + anti-ODNS 

[04] RD5, RD5C, RD5S WJ- RD5SC <n%fe<rSffl®&. 

4. 

[06] DR5. DR5S. DRL5 Ktf DRL5S W^MSS 

[07 ] H 6 ^$^/£gtW^^— iWa4)-ft*R-C3fe 

4. 

[08 ] Ml*X*yXXf5- fe't*ff4^->J 
[09] SI %9VT— Wztt-t&XV^zti/j-j-V 

[ 0 1 1 3 :+ 'J ? l^^-f - H \Z i. h RNase H V<7)M 
m RNA fc*f^44HBIB*«»aailfcJ: 9*<fcifeB* 

[012] 01 ltmmco. {S.Lmco^^]y^i~YcOt§ 



[02] 
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[03] [04] 




[07] [08] 




K H (•■•■> 



[01 0] 

iUUi-ODN ami-ODNS RD.1 RDX RIMS I3IU-S DKLSS 

(hr) II 3 6 12 24 1) 3 6 12 2-1 0 3 6 12 24 U 3 6 12 24 0 3 fi 12 24 0 3 6 12 34 I) 3 6 12 2-1 

hue 1 2 3 4 5 h 7 8 <) 10 11 12 13 14 15 16 17 18 1!) 20 21 22 23 24 25 2li 27 2X29 30 31 32 33 31 31 



HIS 



~ ~ - ********* 
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[09] 




-O anti-ODN 
-»-anti-ODNS 

-25-RD5 

■HO-RDSS 
-H-DRL5 

DRL5S 



[01 1] 



4? 



/// 



5 



6 7 K 



.V ,V V 



i? 



«Lj 



V -V V V 



II 12 13 U 15 10 



17 



1 V it' 



53" 
20 



[HI 2] 



lane 



-> > 

/ / / 



4r 



5^ 



& £ £ 



^4? 



# # c? 3 4? ^ # / / <r <r <f <r # <r # 

2t 22 23 24 2S 26 27 28 29 30 31 32 33 34 35 




